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THE NUTRITIONAL ROLE OF PYRIDOXINE 
By RUTH WOODS 


Pyridoxine, also known as vitamin Bg, was among the earliest of the 
B complex vitamins to be discovered. ““Vitamin B” had scarcely been differ- 
entiated into the heat-labile component vitamin B, (the antineuritic vitamin) 
and the heat-stable component ‘‘vitamin Be,” (the pellagra-preventive fac- 
tor) when it became apparent that “vitamin Be” itself was a complex of 
several separate factors. Shortly after the identification of riboflavin as an 
important constituent of the Bz complex and before the recognition of nico- 
tinic acid as the pellagra-preventive component of the same complex, studies 
on “vitamin B” had culminated in the discovery of yet another component 
of the heat-stable fraction. This was pyridoxine. 

During the first decade following its discovery, the physiological signifi- 
cance of pyridoxine in animals and, to a lesser extent, in man was established. 
It was found to be essential in maintaining the integrity of at least three 
separate biological systems: the skin, the blood and the nerves. Beginning 
about 1942, the first studies were made which led to the elucidation of the 
biological mechanisms involved in the behavior of pyridoxine. As a result of 
these investigations pyridoxine became established as another vitamin serv- 
ing specific functions in biological enzyme systems and its intimate inter- 
relationships with protein and amino acid metabolism began to be unfolded. 
This Review will trace the early history of pyridoxine and describe its physio- 
logical effects in the body. The biological action of the vitamin and its inter- 
relationships with other nutrients will be reviewed in a later issue. 


Discovery of Pyridoxine: 


One of the earliest manifestations of pyridoxine deficiency in man was 
described by Goldberger and Lillie (1) in 1926, fully eight years before the 
existence of this vitamin was established. During their studies on the nature 
and control of pellagra, they described several characteristic types of derma- 
titis, some of which seemed atypical in the picture of classic pellagra. Al- 
though Goldberger and his coworkers had no means of knowing it then, 
one of these was the characteristic dermatitis of ariboflavinosis and the other, 
the typical skin disturbance of pyridoxine deficiency. Earlier that year, Gold- 
berger et al (2) had established for the first time the multiple nature of 
“Vitamin B,” distinguishing a new heat-stable fraction from the already 
established heat-labile antineuritic factor, vitamin B:,. The new fraction was 
called vitamin Be or the P-P (pellagra-preventive) vitamin and was even 
then suspected by Goldberger to consist of more than one active principle. 
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Factor Y: During the next four years a number of other vitamin B factors 
were postulated by various workers, but only one of these culminated in the 
discovery of a specific, biologically active compound. This was a rat growth 
factor described in 1930 by Chick and Copping (3) as “Factor Y.” They 
found that a basal diet fortified with a special concentrate of vitamin B, 
and with egg white as a source of protein and ‘‘vitamin Be’’* failed to sus- 
tain growth in young rats. When egg white was replaced with autoclaved 
yeast or a water extract of yeast as a source of “vitamin Be,” normal growth 
was possible. Destruction of the “vitamin Be’’* of yeast by prolonged heat- 
ing in alkaline solution did not impair the growth-promoting ability of the 
yeast added to the Bi-egg white* diet. This was interpreted to mean that 
yeast or yeast extracts contained a new vitamin, distinct from either B, or “Be.” 


Vitamin Bg: Nothing more was heard of ‘‘Factor Y” until 1934. At that 
time, Gy6rgy (4) describing work on the concentration and isolation of 
“vitamin Be,” was led to the discovery that ‘‘vitamin By” consisted of at 
least two parts: “the real vitamin Be” (identified as lactoflavin and active 
chiefly as a growth factor) and another substance having a curative effect 
on a pellagra-like dermatitis in rats. This other substance was differentiated 
by its physiological and chemical behavior from other postulated vitamin B 
fractions (vitamins Bs, By and Bs) and identified with “Factor Y” of Chick 
and Copping. The new factor was tentatively named “vitamin Be” by Gyorgy. 
In a very exhaustive study reported the following year, Birch, Gy6rgy and 
Harris (5) established further that neither lactoflavin nor the new vitamin 
Bg was the pellagra-preventive factor for human beings, implying the exis- 
tence of a third component** of the “vitamin Be’’ complex. Further, the 
syndrome in rats was found not to be comparable to human pellagra,*** but 
to be a manifestation of another type of skin disorder. On this basis, the 
curative factor, vitamin Be, at first thought to be a “‘rat-pellagra factor,” was 
given the more accurate descriptive name, “rat acrodynia factor.” Its dis- 
tribution in foods and its chemical properties were described in a later report 
(6). This constituted a first step in its chemical identification. 


Isolation and Synthesis of Vitamin Bg: During the same year, 1936, 
Lepkovsky, Jukes and Krause (7) reported that the third component of 
the B complex again was multiple in nature. They described it as consisting 
of two fractions, ‘factor 1” and “factor 2.’ Factor 1 was identical with 
Gyorgy’s vitamin Bg and Chick and Copping’s Factor Y. Factor 2 was identi- 





*Substantially, riboflavin. 
**This, of course, was nicotinic acid, subsequently to be discovered. 
***In the light of present knowledge, it is now known that rats do not ordinarily develop 
pellagra or nicotinic acid deficiency because they are capable of obtaining nicotinic acid by 
microbial synthesis in the intestine. 
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fied as a rat growth factor, necessary for the prevention of a dermatitis in 
chicks, but ineffective in curing rat dermatitis. 


By 1938, progress in the unraveling of the vitamin B complex had 
reached the stage where at least five components had been postulated. Three 
of these were already identified and available in crystalline form: Thiamine, 
riboflavin and nicotinic acid. With these three pure compounds on hand it 
became easier to determine the nutritional role of the remaining two (factors 
1 and 2). This was soon made even simpler with the isolation of Factor 1 
or vitamin Bg in crystalline form first announced by Lepkovsky (8). Almost 
simultaneously the crystallization of vitamin Bg was reported by Keresztesy 
and Stevens (9) and shortly thereafter Gyorgy (10) announced the isolation 
of the vitamin. During the same year, independent researches in Germany 
(11) and Japan (12) similarly culminated in the isolation of vitamin Bg.* 


Close upon the isolation of vitamin Bg, studies of the crystalline com- 
pound led to the determination of its formula by researchers at Merck (13, 
14) and by the German investigators (15). A preliminary report (16) 
announced it to be 2-methyl-3-hydroxy-4, 5-di (hydroxymethyl!) -pyridine: 

Simultaneously with the announcement of 


H20H the chemistry of the new vitamin, the Merck 
wo 


investigators reported its successful labora- 

CH20H tory synthesis. 
A few months later, Gyérgy and Eckardt 
(17) further clarified the nature of the rat 


CH3 VY dermatitis which responded to vitamin Beg, 
N 








pointing out that still other skin lesions 

existed which could be cured only by concen- 

PYRIDOXINE trates of liver, yeast, wheat germ or rice 

polishings. Since B complex factors other 

than Bg were involved in various dermatological conditions of the rat, they 

suggested that the descriptive names such as “adermin” or “anti-acrodynia’”’ 

factor be abandoned and proposed, instead, a name based on the chemical 
nature of the compound, pyridoxine. 


Pyridoxine In Animal Nutrition: 


Pyridoxine is required by all animal species. Mature cattle synthesize the 
vitamin through bacterial action in the rumen and therefore do not require 
a supply of pyridoxine in the diet. Young calves in whom the rumen is not 





*“In this connection,” Lepkovsky (12a) has stated, “it is of interest to point out that 
Ohdahke, working in Suzuke’s laboratory, isolated vitamin Bg in 1931 (12). Its identification 
as a vitamin had not yet been made, nor were the means available to effect its biological recogni- 
tion. There is such a thing as being ahead of the times.” 
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sufficiently developed, however, must be provided with a dietary source of 
the vitamin. The manifestations of pyridoxine deficiency vary with the species 
of animal, growth failure being common to the young of all species. 


Skin Symptoms: Characteristic lesions of the skin have been observed in 
pyridoxine-deficient rats (4, 5, 17). The condition has been described as 
acrodynia. It consists chiefly of a symmetrical dermatitis with edematous, 
scaly skin occurring mainly on the mouth, nose, paws, ears and tail. Rat 
acrodynia in pyridoxine-deficient rats has, however, not been observed con- 
sistently by all investigators and, in some instances, the acrodynia has failed 
to respond to pyridoxine alone (18). The dog, pig, chick and pigeon show 
signs of pyridoxine deficiency, but these do not include acrodynia. 


Nerve Symptoms: A close relationship between pyridoxine and the ner- 
vous system has been established by several investigators for a number of 
animal species. In 1938, Chick and her associates (19, 20) reported convul- 
sions in pyridoxine-deficient rats and pigs. These closely resembled the 
pattern of epileptic fits which occur in man. Similar convulsions, associated 
with anemia, were reported in dogs by Fouts et a/ (21) the same year. More 
extensive studies on the pathological changes in the nervous system were 
reported by Wintrobe and associates (22, 23, 24) in their studies on pyri- 
doxine-deficient swine. Their earliest report, in 1938, concerned the occur- 
rence of marked nervous symptoms in anemic pigs maintained on a diet 
deficient in the B-complex except for supplements of thiamine and riboflavin. 
After several months the animals developed an awkwardness of the hind 
legs in walking. This progressed to stumbling and severe ataxia (loss of 
power of muscle coordination) with loss of tendon reflexes and sensitivity 
to painful stimuli. There was, however, no loss of motor power. These symp- 
toms pointed to a sensory nerve defect, a fact which was confirmed by post- 
mortem pathological studies on the nerve tissues of the animals. Degenera- 
tive changes were found in the peripheral nerves, spinal roots and posterior 
root ganglia and in the spinal cord. The brain stem and brain were normal. 
The possible relation of these changes to the degenerative nerve changes 
seen in human pernicious anemia and pellagra was speculated upon. 

Four years later, Wintrobe et a/ (23) were able to trace the occurrence 
of these nerve lesions specifically to lack of pyridoxine and pantothenic acid. 
With thiamine, riboflavin, nicotinic acid and choline available in crystalline 
form, it was possible to study the effects of their individual and combined 
deficiencies and to eliminate these members of the B complex as the causative 
factors in the nervous disorder. Symptoms traceable directly to pyridoxine 
deficiency, in addition to the above described changes in the nervous system, 
included epileptiform convulsions and anemia. In a later paper, Follis and 
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Wintrobe (24) further distinguished between the early morphological nerve 
damage encountered in deficiencies of pyridoxine and pantothenic acid. 
Summarizing the picture due to pyridoxine deficiency alone, they state: 


“Pyridoxine deficiency in these swine led to a disturbance in growth, severe 
anemia associated with a rise in serum iron concentration, hemosiderosis* of the 
spleen, liver and bone marrow, epileptiform seizures, fatty infiltration of the liver, 
and ataxia accompanied by lesions in the nervous tissues.” 


Blood Symptoms: The association of pyridoxine deficiency with various 
forms of anemia in several animal species has been clearly established. The 
studies of Fouts (21) with dogs and Wintrobe et a/ (22, 23, 24) with pigs, 
already cited, have indicated the development of anemia in these species 
when deprived of pyridoxine. A number of other reports have confirmed 
the occurrence of pyridoxine-deficiency anemia in dogs (25, 26, 27, 28) and 
in the pig (19, 29, 30). The anemia produced in these animals has been 
classified as a microcytic (smaller than normal red blood cells) anemia, 
characterized by an unexpected increase in plasma iron levels, hyperplasia of 
the bone marrow and, as already mentioned, hemosiderosis* in the liver, 
spleen and bone marrow. The anemia resembles pernicious anemia in all 
these respects except that the latter is macrocytic. However, it does not 
respond to liver extracts supplying the anti-pernicious anemia factor. Pyri- 
doxine-deficiency anemia does not resemble the characteristic anemias result- 
ing from protein deficiency, iron, copper or cobalt deficiency or nicotinic 
acid deficiency and shows no response when any of these are administered. 


(Mechanisms in Pyridoxine-Deficiency Anemia): An attempt to deter- 
mine the mechanism by which anemia due to pyridoxine deficiency is pro- 
duced was made by Cartwright and associates (31). Their experimental 
animals (pigs) were divided into five groups: (1) those made anemic by 
pyridoxine deficiency; (2) by iron deficiency; (3) by combined pyridoxine 
and iron deficiency; (4) by phenylhydrazine poisoning,** and (5) inanition 
controls, animals fed the same amount of the basal diet as was consumed by 
the pyridoxine-deficient group. 

Studies were made to determine the extent of blood cell destruction and 
to explain the reason for the increased concentration of serum iron in pyri- 
doxine-deficiency anemia. These studies demonstrated clearly that the anemia 
of pyridoxine deficiency is not due to increased blood destruction (as indi- 
cated by determinations of serum bilirubin levels, porphyrin and urobilinogen 





*A condition in which a dark-yellow iron pigment is deposited in the tissue. It is due to 
destruction of the blood cells such as occurs in various types of anemia. 
**Phenylhydrazine poisoning causes a hemolytic anemia which resembles pyridoxine-deficiency 
anemia in that both types are characterized by high serum iron, hemosiderosis and hyperplasia 
(abnormal increase) of the bone marrow. 
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excretions, icterus index,* etc.). This, therefore, indicated that the unusual 
increase in serum iron could not be due to iron liberated from the hemoglobin 
of destroyed red blood cells. Since iron in the tissues was found to be high 
also, the source of high blood iron could not be iron lost from the tissues 
or iron which the tissues failed to take up normally from the blood. Although 
a diminution in the formation of hemoglobin (the iron-containing pigment 
of red blood cells) occurs in pyridoxine-deficiency anemia, this factor alone 
was shown to be insufficient as a cause of the high blood iron by the finding 
that high blood iron and hemosiderosis did not occur in pyridoxine-deficient 
animals who were also deprived of dietary iron. Neither do these phenomena 
occur in the severe anemia of protein deficiency, again despite the marked 
decrease in hemoglobin formation. Despite the high serum iron levels, no 
increase in iron excretion could be detected. 

As a result of these observations, Cartwright et a/ concluded that the 
increased serum iron of pyridoxine deficiency is caused by continued reten- 
tion of iron at a time when its utilization for hemoglobin formation is at a 
minimum and when the body tissues are abundant with iron. This is a strik- 
ing exception to the observation that in other types of anemia the absorption 
of iron appears to be dependent upon the need of the body for iron. 

Other findings reported by these investigators were that the non-anemic 
manifestations of pyridoxine deficiency (convulsions, ataxia, nerve lesions, 
fatty livers) were not affected by a superimposed iron deficiency. This elimi- 
nated the elevated serum iron as a possible cause of these symptoms. The 
anemia itself failed to respond to iron, chlorophyll, anti-pernicious anemia 
extract, crude hemoglobin, hemin, or other hematopietic factors or to sub- 
stances (such as tryptophane or corn oil) involved in pyridoxine metabolism. 


Pyridoxine In Human Nutrition: 


Although no human counterpart of the pyridoxine-deficiency anemia of 
dogs or pigs has been recognized, similarities between this type of anemia 
and pernicious anemia have been pointed out. Both conditions present an 
increase in serum iron, hemosiderosis, hyperplastic bone marrow and neuro- 
logic lesions. Pyridoxine-deficiency anemia, however, is characterized by 
smaller than normal red blood cells (microcytosis), while larger than normal 
cells (macrocytosis) are found in pernicious anemia. Pyridoxine deficiency 
anemia responds only to pyridoxine; pernicious anemia, only to liver extract.** 


Therapeutic Trials with Pyridoxine: Pyridoxine has been tried clinically 
in a wide variety of other conditions showing marked points of similarity 





*The varying proportion of the pigment, bilirubin, in the blood. 
**Presumably because of its vitamin Big content; cf. Borden’s Review of Nutrition Research, 
January 1949, “Vit. Bio.” 
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to symptoms of deficiency in animals. These have included muscular weak- 
ness, epilepsy, Parkinson’s disease, certain types of dermatitis, nausea and 
vomiting of pregnancy and radiation sickness. A few positive findings have 
been made, but on the whole results are too inconclusive to warrant any esti- 
mation of the therapeutic value of this vitamin in human beings. It may be 
of some interest to review briefly a representative few of the findings made. 


(Muscular Weakness): During their work with pellagrins at the Nutri- 
tion Clinic in Birmingham, Alabama, Spies and associates some ten years 
ago noted that patients relieved of their major symptoms by nutrition therapy 
including administration of thiamine, riboflavin and niacin frequently had 
residual complaints of marked fatigue, irritability, muscular weakness and 
difficulty in walking. Administration of pyridoxine hydrochloride (50 mg. 
intravenously) was found, in many cases, to bring dramatic relief within 
as little as four hours. A few years later, Rosenbaum and coworkers (32), 
stimulated by these reports, were led to study the effect of pyridoxine on 
patients with marked fatigue and muscular weakness. Observations were 
made on twelve patients who were given a series of muscular exercise tests. 
Eight showed definite increase in muscular power following pyridoxine in- 
jections; no improvement following control injections of saline made with- 
out their knowledge of the change. These eight patients had no visible evi- 
dence of vitamin deficiency, other than generalized weakness, and were 
suffering from such diverse medical conditions as hyperthyroidism, ulcerative 
colitis, and “neurasthenia.”* The neurasthenic patient, bed-ridden for eight 
years, was sufficiently relieved so that she could be moderately active for 
eight hours daily. Of the four remaining patients who showed no response, 
three manifested clinical signs of vitamin deficiency associated with medical 
conditions which included myasthenia gravis (a wasting muscle disease), 
anorexia nervosa (extreme loss of appetite associated with mental symp- 
toms) and cardiospasm. Conclusive signs of pyridoxine deficiency were im- 
possible to obtain in any of the twelve subjects, as was also clear cut proof 
of the significance of pyridoxine in establishing positive responses to elimi- 
nation of weakness and fatigue. 


(Dermatitis): Jolliffe et al (33) attempted to treat adolescent acne with 
pyridoxine for several reasons. First, vitamin B complex deficiency frequently 
results in various types of skin lesions in man; second, pyridoxine deficiency 
in rats is associated with seborrheic lesions which may be anologous to 
certain seborrheic diseases in man; third, riboflavin and niacin had been 
found ineffective by Gross (34) in treating skin eruptions, whereas good 





_ *Ed. Note: All three of these conditions, however, may be intimately involved with nutri- 
tional failure as one of the causative factors in their development. 
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responses were obtained with crude liver extracts containing other B vita- 
mins; finally the suggestion (35) of a possible interrelation between pyri- 
doxine and the metabolism of the unsaturated fatty acids (thought to be 
involved in some forms of dermatitis) further pointed to the potential value 
of pyridoxine in dermatology. Accordingly, Jolliffe and coworkers treated 
an initial group of ten college freshmen, 17 to 23 years old, with daily doses 
of pyridoxine for periods of one to ten months. All 10 improved and three 
cleared completely. When pyridoxine was discontinued, four subjects main- 
tained their improvement. The remaining six suffered relapses which were 
corrected when pyridoxine was again given. 

In a second study, 72 subjects (16 to 29 years old) were used. Thirty- 
seven were treated with pyridoxine; 35 with placebos. Nine of the treated 
cases cleared completely, but none of the controls showed a similar complete 
response. Nineteen others of the treated group and 7 of the controls showed 
some improvement. No improvement occurred in 6 of the treated group and 
19 of the controls. In many of the cases treated with pyridoxine, a marked 
reduction in the oiliness of the skin, even in some cases to the point of actual 
dryness and scaling, was noted independent of the effect on the acne. 

Later studies by Wright et al (36) reported similar successes in the treat- 
ment of various types of eczema and seborrheic dermatitis, but their findings 
were not sufficiently controlled to be considered conclusive. 


(Epilepsy and Nervous Disorders): Based on the reports of epileptic- 
like fits in pigs, dogs and rats (19, 20, 21, 22, 23, 24) maintained on pyti- 
doxine-deficient diets, Fox and Tullidge (37) attempted a clinical trial with 
this vitamin. Their subjects were eight boys, 14 to 15 years old, with various 
forms of epilepsy. No response to pyridoxine in doses ranging from 20 to 
100 mg. per day over a period of several weeks was noted in any of the 
cases. Although it is not stated, the vitamin was apparently given by mouth 
and it is possible that similar dosages given intravenously might have elicited 
some noticeable changes. 

Pyridoxine has been used clinically also in the treatment of the neuro- 
logical disease known as Parkinsonism, or paralysis agitans. Some degree of 
success has been reported by Jolliffe (38, 39), Spies et al (40) and others 
(41, 42, 43). The mechanisms underlying its action are not at all clearly 
understood, nor is the response of the disease to pyridoxine always favorable. 
Nevertheless, in view of the scattered reports of improvement obtained with 
pyridoxine, especially in the early stages of the disease, it is considered worth 
while to give it a trial in these otherwise hopeless cases. 


(Nausea, Vomiting of Pregnancy and Radiation Sickness): Pyridoxine, 
alone and in combination with other B vitamins, has been used by a great 
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i- many clinicians in the treatment of the nausea and vomiting often associated 
i- with pregnancy. Results have been extremely conflicting. Further, since at 
e least a part of this syndrome may be due to psychogenic influences, it is 
e difficult to separate the effect of vitamins or drug therapy from the effect 
d of psychological responses to treatment. 

S Hart et al (44) administered a B complex tablet containing pyridoxine 
e | to 16 patients with mild nausea and vomiting and obtained partial relief in 
- all after two or three days. The following year, in 1942, Willis and coworkers 
e (45) compared the efficacy of thiamine and pyridoxine in about 80 patients 


and concluded that pyridoxine was the more effective therapeutic agent. The 
pytidoxine was administered by injection, intravenously or intramuscularly, 
in doses ranging from 50 to 1,000 mg. Of 37 patients treated, 23 showed 
marked or complete improvement; 10 partial improvement; and 4, no response. 
The successful use of pyridoxine in conjunction with bed rest, sedatives 
and general diet therapy was reported by Weinstein et al (46, 47), who 
pointed out that the contribution of these other measures in controlling 
nausea and vomiting must not be overlooked. Relief was obtained in nearly 
all of the patients treated. Discontinuance of pyridoxine was occasionally 
; followed by recurrence of symptoms; resumption of therapy was invariably 
followed by prompt improvement Silbernagel and Burt (48) reported com- 
plete relief in 38 out of 40 patients with intravenously injected pyridoxine 
hydrochloride (25 to 50 mg.) and no other form of therapy. 


In contradiction to most of these findings are the results of a critical 
study reported in 1946 by Hesseltine (49). In 16 patients with nausea and 
vomiting, eleven were given pyridoxine (100 mg. daily by mouth and 100 
mg. intramuscularly twice weekly). Of these, three had good results; 3 fair; 
5 poor. In the control group of 5 patients, placebos were administered 
instead of pyridoxine and injections of sterile water replaced the vitamin 
injections. Three of these five responded with complete relief. All of the 
patients who failed to respond to either pyridoxine or placebos were cured 
by sedatives and appropriate diet control. The author concluded that treat- 
ment with pyridoxine in the dosages and methods employed was of no more 
value in mild or moderate nausea and vomiting of pregnancy than scores of 
other methods. In fact, on a percentage basis, better results were obtained 
by hypodermic injections of sterile water and the use of placebo tablets.* 


During the same year, Scott and Tarleton (51) and Shorvon (52) re- 
ported the value of pyridoxine as a means of preventing nausea in patients 
subjected to X-ray therapy. Some years before, Maxfield et al (53) had 


—_ eS eee eet Cll 





_ *Recent reports (50) have claimed good therapeutic results with a single injection contain- 
ing both thiamine and pyridoxine in amounts of 100 mg. each and repeated after a week or two, 
or when necessary. 
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reported excellent results in over 50 cases of radiation sickness treated with 
pyridoxine. This, in turn, led to an experimental investigation (54) of the 
value of pyridoxine in the treatment of radiation injury resulting from X-ray 
exposure. Mice exposed to x-radiation were divided into three groups. The 
control group received no pyridoxine. A second group received 50 micrograms 
of pyridoxine hydrochloride by intramuscular injection for seven days prior 
to irradiation and thirteen days after irradiation. The third group received 
pyridoxine only after irradiation. The results were quite pronounced. The 
animals which received pyridoxine before radiation, but not those which 
received it afterward, survived far longer than the controls. Not before 
100 days did they exhibit a 50 per cent rate of mortality as compared with 
similar mortality rates at the end of 16 days for post-radiation treated mice, 
and at the end of 14 days for the controls. The occurrence of an initial 
leukopenia (marked drop in number of white blood cells) during the first 
few days or weeks following irradiation was not modified or prevented by 
pyridoxine, but the vitamin apparently was effective in reducing the number 
of deaths ordinarily occurring during this leukopenic phase. 
With the discovery of the existence of other more biologically active forms of pyri- 
doxine—pyridoxal and pyridoxamine—the way was paved for a whole new approach 
to the understanding of the biological action of this vitamin. The following issue 
will describe the role of the vitamin Bg group in biological enzyme systems; the 


interrelationships between pyridoxine and protein metabolism; and the interpreta- 
tion of the nutritional role of pyridoxine in the light of these newer findings. 





ERRATUM 


Item No. 22 in References Cifed for Volume IX, No. 9 was 
in error. It should have been listed as National Research 
Council Reprint and Circular Series No. 129. 
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